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Distribution and Partition of Polycyclic Aromatic Hydrocarbons ( PAHs) in the
Gaoyao Section of Xijiang River
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Abstract: To obtain the seasonal and vertical distribution and partition of PAHs between dissolved phase and paiticle phase n Xijiang River
basin, water columns were collected during flood seasons ( August, 2003 and July, 2004) and dry seasons ( November, 2003 and Mar, 2004)
from Gaoyao section of Xijiang River. The average PAHs concentrations in dissolved phase and particle phase were 21 7138 nge L™ ', 40. 9
664. 8 Hg* kg™ ', respectively. Total PAHs concenirations (both partide phase and dissolved phase) were higher in flood seasons than that in
dry seasons. No variation was found for dissolved PAHs in vertical digribution However, a same trend of vertical distribution was observed for
paticle PAHs wih the maximun concentration in middle layer and minimum in swface layer of water column. With increasing of content of
suspended particle matter (SPM ), both dissolved and particle PAHs concentration ncreased. In the dissolved phase, the predominant PAHs
were 3 ring PAHs. While in the particle phase, 3-4 ring PAHs were the dominant PAHs. The partiion coefficient ( Kp) had no correlation
wih the partide organic carbon content of SPM( R*0. 000 1-0. 2), but influenced by concerirations of suspended particle matters and dissolved
organic carbon, especially black carbon in dissolved phase( R* 0. 15-0.36) . A majority of values of lg K in different seasons exceeded
upper limit based on typical model of equilibrium ditribution. Except the season of November 2003 ( R* 0. 0004-0. 12, p < 0. 001), the
organic carbon normalized distribution coefficierts ( Koc) computed for the PAHs were cowelated well with their octanotwater partition
coefficient ( Kow) (R*0. 29-0.91, p < 0.05). The lipophilic ability of SPM was sronger in flood seasons than that in dry seasons.
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Table 1 Summary of water sampling information
fm Lo [ imell gl /%
A 0.5 500 81 9 30 1.7 ® 44
2003- 08-23 B 8.2 500 81 9 30 1.7 46 49
C 14.0 500 81 9 30 2.7 23 48
A 0.5 1 000 8.0 3 22 0.3 17 65
2003- 1+24 B 6.0 1 000 8.0 3 22 1.2 17 56
C 11.0 1 000 8.0 3 22 2.5 20 92
A 0.3 1 000 8.0 2 17 1.4 3 76
2004 04-03 B 5.6 1 000 8.0 2 17 2.3 3 83
C 9.8 1 000 8.0 2 17 1.7 4 63
A 0.5 750 81 9 29 0.75 88 34
2004- 009 B 8.5 750 81 9 29 0.83 A 32
C 14.0 750 81 9 29 0.6 R 30
1) A: B C
1.2 (TedP) [g,h,i] (BghiP). PAHs
) ) i —ds —dio = dio —dp —dlz,
. 16  PAHs : (NaP) Ultra Scientific inc, Aldrich
(Ace) (Ay)  (F)  (Phe)  (An) .
(Pyr) ( Chr) (Flu) [a] (BaA) : TOC  (Shimadzu TOG-VCPH) ;
[b] ( BbF) [ k] ( BkF) [a] sunset ECG/OC  ; HP5890G(C/ 5972A MSD
(BaP) la,h] (DahA) [ 1,2, 3 cd] -
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3 _ (-
, 1 3 PAHs( ) ,
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) PAH s( [ a] ) ,
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0.2 mL, . [g.h,i] ),
[6]. SPM 2.2 PAHs
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DOC TOC , 3 PAHs , >
DOC . SPM  10% HCl1 , (2003 8 ), PAHs
3, s , s 1.5 40.9~ 221.8 Hg ke, (2003 11 )
an’ ,  OCEC , PAHs 61.1~ 664.6 Hgkg.
3 POC 1 PAHs , 2004 7 ,
3 (2003 8 2003 11 2004 3
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) PAHs
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Table 2 Ratios of PAHs suogate standardy % PAHS 3 4 PAH:
PAHs , PAHs
—dg R+65 3544.5 48%  41%.
~do 45.5%72 55 6:£10 PAHs 65%. 5 6  PAHs
~dio 81t13 88t13
- di2 0E 12 95%11 PAHs 11%.
—diz 110£9 0 106£7.0 )
PAHs
[12,13]
5 ;
2.1 PAHs e : , York
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3 PAHs
Table 3 PAH concentrations in water and SPM from Gaoyao section of Xijiang River
Acy  Ace Fl Phe Ant  Flu Pyr  BaA  Chr BbF BkF BaP DahA IedP BghiP
4,3 3.9 417 455 447 508 500 S8 574 62 619 613 691 655 6.51
A nd® nd nd 18 17 32 18 0.1 03 nd nd nd nd nd nd
a3 0.1 1.7 16 .3 69 74 08 22 15 04 07 06 02 1
lg Koc 508 5.08 430 3.23 460 496 538 526
2003- 8 B 29 nd 35 25 43 4 2.4 nd nd nd nd nd nd nd nd
3 1 85 7.4 37 38 7.3 14 15 28 63 52 18 6.2
lg Koc 332 370 476 3.54 328 552
C 32 35 28 2 86 79 42 07 1 nd nd nd nd nd nd
17 05 41 4 4.1 21 22 36 7 5 09 25 19 06 2.6
lg Ko 304343 3.48 465 400 474 504 504 518
A a5 L1 040 10 2 47 3 nd nd nd nd nd nd nd nd
32 2 14 78 5.6 29 31 52 15 52 2 33 24 nd 3.4
lg Ko 4964.45 574 508 462 4R 520
2003 11 B a7 09 06 14 32 56 33 nd nd nd nd nd nd nd nd
48 2 145 78 7.4 38 38 7.7 2 82 3 52 41 nd 5.7
lg Ko 511458 566 500 462 50 530
C a8 1.4 07 9.6 1.9 11 7 nd nd nd nd nd nd nd nd
2 1.1 8.3 3l 3.4 18 17 4 10.9 3.8 1.5 25 18 06 2.6
lg Koc 443394 511 453 428 428 441
A 55 nd 12 4 nd a8 04 nd nd nd nd nd nd nd nd
nd nd 17 16 L1 7 5.5 .7 48 33 08 11 12 nd 1.8
lg Koc 4.26 4.72 S04 523
2004 3 B 21 04 10 7.4 nd 2 1.4 nd nd nd nd nd nd nd nd
15 7.5 143 262 46 31 66 15 21 12 3.1 86 93 41 14
lg Koc 430538 523 563 528 576
C 54 08 7.1 6.3 nd 22 24 nd nd nd nd nd nd nd nd
13 2.7 45 142 20 16 37 9 17 7.5 23 46 57 3 9.2
lg Ko 459476 500 5.56 508 540
A 21 55 147 3.2 36 81 56 03 07 02 01 02 nd nd nd
15 4 29 178 26 135 130 34 49 21 51 11 91 21 12.3
lg Ko 432434 476 515 532 56 583 660 632 662 640 618
2004 07 B 21 4.7 14 k7] 36 69 67 03 07 02 01 06 02 nd 1.9
11 3 24 143 2 107 104 2 4 17 42 9 81 L9 10
lg K 420430 472 511 528 568 568 651 640 6.41 608 570 60 5.23
C 17 46 12 29 27 65 47 0.2 05 01 nd 02 nd nd 0.1
14 57 26 157 24 117 13 31 48 19 4.8 10 88 22 12
lg Koc 443461 486 526 546 57 590 679 6.53 6.78 6.51 632 6.85
1) - s s Koy [ 16~ 18]; 2) nd
2.3 PAHs cM , Cwater
/ Ko ,
- (Kow)
K(I} ’
’ POC DOC Kr Koc
D
: PAH Kool 3,
Ko (Koc= Kv/foc,foe ). 2 PAHs
K : SPM POC  DOC 2(a)
Kr = csmi/ cvae SPM < 30 mgL .,
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Fig. 2 Relationship between SPM, POC% DOC and Ig K, ofPAH
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Fig.3 Relationship between lg K ow and I K ocfor PAHs at the SPM / water in different seasons
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(R®  0.0004~ 0.12, p< 0.001) , 1 SPM
PAHS ng()(; 1gK()W D) 4
(R2 0.29~ 0.91,p< 0.05). 2004 3  PAHs lg Ko lgKow
lg K oc Seth lg Koo ( (4. Karickhoff "
lgKoc= 1.08 lg Koy — 0.41; :lgKoc= 0.99 Bouloubassi " Rhone
lsKow— 0.81);2003 8 11 2004 7 : e
PAHs lgKoc , Fernands '
[ 3] )
lg Koc , PAHs ’ PAHs
. Bouloubassi "*" Rhone
Phe Flu Pyr  Chr lgKoc 5482 6.2
6.8 6.5, . Femandes '"
, 1 Phe Flu Pyr  Chr
. 3 ,204 7 lg Koc 5.87 6.51 6.40 6.90,
, 2003 11 ) 9~ 21
4 PAHs 1g K¢ JmgeL~!
Table 4 Comparion of lg K . measured for seleded PAHg'mgr L~ !
Phe Flu Pyr Chr
498 513 53 59 1g’§oc= 0.7k Koy+ 1. 68
(R*= 085, 4 )
587 651 64 6% . lgKoe= 0.701g Koy + 275 (R*= 0.95) [13]
542 602 608 63 Rhone Delta ( ) IgKge= 0841k Ko+ 165 (R*= 0.96) [24]
442 501 50l 57 Notth G eorgia, lgKoc= 1.00 lg Koy— 021 (R%= 1. 00) [21]
6.13 6.45 6 39 6 87 lg Koc= 0.58 lx Kow+ 3 41 (R2= 0. %) [6]
PAHs it
Kv Ko S :
3
(1 PAHs
21.7~ 138 ng/L.  40.9~ 664. 6 Ug/kg; '] o
(1. , 2004, 17(3): 28 33.
PAHs s [ 2] , , , . (PAHs)
PAHs , 3 PAHs , (1. , 2007, 28(5) : 1056 1061.
3~ 4 PAHs [3] ,
(2) PAHs -
(K+) (R® 0.0001~ (1. ,2000,20(2) : 192-197.
[ 4]
0.2), (1. , 2008, 27(6):
(R 0.15~ 0.36), 3443,
. [5] , .
(3) PAHs g Ko . , 2008, 29(9): 238-2391.
003 [ 6] Luw X J, Mai B X, Yang Q S, et al. Polycyclic aromatic
’ hydrocatbons (PAHs) and organochbrine pesticides inwater columns
11 ’ 3 PAHs lg Koc 1g Kow from the Pearl River and the Macao harbor in the Pearl River Delta in

South Chmna [ J]. Mar Pollut Bullet, 2004, 48( 1}-12): 1102-1115.
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